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PURPOSE: To form trenches with high accuracy by simultaneously shaping the 
second trench for measurement together with the first trench for forming a 
device in the same process and measuring depth with respect to the second 
trench. 

CONSTITUTION: An etching gas is introduced into an etching chamber while 
specified voltage is applied between an upper electrode and a lower electrode, 
thus respectively shaping first and second trenches 5 and 7 simultaneously in 
the forming region 2 of the first trenches and the forming region 6 of the second 
trenches in a semiconductor substrate wafer. Consequently, since the first 
trenches 5 and the second trenches 7 on the semiconductor substrate wafer 
are formed at the same time under the same conditions, the depth of these 
trenches is equalized mutually, and the depth of the second trenches 7 is mea- 
sured, thus detecting the depth of the first trenches 5. When the depth measured 
of the second trenches 7 is brought to a specified value, the introduction of 
the etching gas and the application of voltage among each electrode are stopped, 
and the etching of the semiconductor substrate wafer 10 is completed. 
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PURPOSE: To increase an etching rate and to improve uniformity in a wafer 
and a shape by etching an silicon oxide film by a gas in which a fluorocarbon 
is used as a main gas and specified sulfur hexafluoride or oxygen is mixed 
with the main gas as an addition gas singly or in the combination of these 
sulfur hexafluoride or oxygen. 

CONSTITUTION: The title device machines an article to be etched on a cathode 
electrode 103, and is generally called reactive ion etching. SFgilOsccm is mixed 
with CHFgiSOsccm and used as an etching gas, and pressure is brought to 50 
mTorr and high-frequency power to 200W and etching is conducted. Consequent- 
ly, an etching rate of 1350 A /min and uniformity in a wafer of ±5% are 
acquired. Accordingly, when an silicon oxide film is etched, the generation 
of a carbon group polymer is made smaller than etching by single fluorocarbon 
when sulfur hexafluoride less than 25% or oxygen is mixed as an addition 
gas singly or in the combination of these sulfur hexafluoride and oxygen, thus 
increasing the etching rate by 50% or more, then also improving uniformity 
in a wafer and also stabilizing a shape. 
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PURPOSE: To conduct etching to a shape having an arbitrary tapered angle 
by using fluorocarbon as a main gas, mixing specified oxygen or sulfur 
hexafluoride or the mixed gas of oxygen and sulfur hexafluoride to the main 
gas as an addition gas and performing etching to the shape having the arbitrary 
tapered angle at the mixing ratio. 

CONSTITUTION: Oxygen or sulfur hexafluoride less than 25% or the mixed 
gas of oxygen and sulfur hexafluoride less than 20% is mixed with a main 
gas as an addition gas, and etching is executed to a shape having an arbitrary 
tapered angle at the mixing ratio. In RIE, CHF3 is brought to 50sccm, gas 
pressure to 50niTorr and high-frequency power to 200w, and oxygen of 5sccm 
and lOsccm is mixed as the addition gas. The tapered angles at that time are 
brought to 78' and 84' respectively. Consequently, when an silicon oxide film 
is etched, the tapered angle is controlled easily by the loading of oxygen. The 
same effect is also displayed even when sulfur hexafluoride and oxygen and 
sulfur hexafluoride are mixed as the addition gas. 




x: rate of addition gas, /: tapered angle 



